The PDF file includes: Fig. S1 . Morphology of the superomniphobic ridge. Table S1 . Density, viscosity, surface tension, apparent advancing contact angle, apparent receding contact angle, and roll-off angle of test liquids on superomniphobic surfaces. Table S2 . Influence of the ridge angle α on the energy conversion efficiency η in coalescenceinduced jumping of droplets with radius R 0 = 600 m at different nondimensional ridge heights h*. Legends for movies S1 to S6.
Supplementary Text

Other Supplementary Material for this manuscript includes the following:
(available at advances.sciencemag.org/cgi/content/full/4/11/eaau3488/DC1) Movie S1 (.mp4 format). This video illustrates (experimentally and numerically) the coalescence-induced self-propulsion of two droplets of water (R 0 ≈ 600 m) on a superomniphobic surface without a ridge.
Movie S2 (.mp4 format). This video illustrates (experimentally and numerically) the coalescence-induced self-propulsion of two droplets of water (R 0 ≈ 600 m) on a superomniphobic surface with a ridge (ridge height h r ≈ 500 m). Movie S3 (.mp4 format). This video illustrates the evolution of the velocity vectors within two droplets of water (R 0 ≈ 600 m) during their coalescence on a superomniphobic surface with and without a ridge. Movie S4 (.mp4 format). This video illustrates (experimentally and numerically) the coalescence-induced self-propulsion of two droplets (R 0 ≈ 480 m) of a low-surface tension liquid (n-tetradecane with γ lv ≈ 26.6 mN m -1 ) on a superomniphobic surface with a ridge. Movie S5 (.mp4 format). This video illustrates (experimentally and numerically) the coalescence-induced self-propulsion of two droplets (R 0 ≈ 480 m) of a high-viscosity liquid (water + 90% glycerol with  ≈ 220 mPa•s) on a superomniphobic surface with a ridge. Movie S6 (.mp4 format). This video illustrates the coalescence of two low-surface tension droplets (n-tetradecane with γ lv ≈ 26.6 mN m -1 and R 0 ≈ 480 m) and two high-viscosity droplets (water + 90% glycerol with  ≈ 220 mPa•s and R 0 ≈ 480 m) on a superomniphobic surface without a ridge. and V cell,z (t) are determined for each cell, the magnitude of velocity for each cell is determined as
Supplem Section S
During coalescence, the droplet deforms symmetrically relative to the xz and yz planes (see fig.   S2 ). Consequently, at each time step, the net velocity of the droplet in x direction V net,x (t) = 0 and the net velocity of the droplet in the y direction V net,y (t) = 0 (i.e., the center of mass of the droplet does not move in the x direction or the y direction). However, due to symmetry breaking caused by the superomniphobic surface without or with a ridge, the net velocity of the droplet in z direction (i.e., net upward velocity of the droplet) 
Here, m cell,+z (t) and 
Section S4. In-plane, Out-of-plane and Total Kinetic Energy
During coalescence, the excess surface energy E surf,ex (t) of the droplet is released (see Fig. 2a and 3a) and partly converted into the total kinetic energy E kin,total (t) of the droplet. The total kinetic energy of the droplet can be estimated as the sum of the total kinetic energy of the cells within the entire computational domain as
Note that V cell,total (t) is defined by equation S1 and the total kinetic energy E kin,total (t) of the droplet is the sum of the in-plane kinetic energy (in x and y directions) and out-of-plane kinetic energy (in the z direction). During the coalescence, the in-plane kinetic energy manifests as symmetric deformation of the droplet (relative to the xz and yz planes), in the plane of coalescence (i.e., xy plane, see Fig and III of coalescence (see Fig. 2a and 3a) , the out-of-plane kinetic energy manifests as both the deformation of the droplet perpendicular to the plane of coalescence and net motion of the center of mass of the droplet in the upward (i.e., +z) direction (see Fig. 2c through 2f and Fig. 3c through 3f as well as Section S5). The upward kinetic energy (i.e., kinetic energy by virtue of the net upward velocity) is a fraction of the total kinetic energy of the droplet that is given as 
Here, 
is the total available excess surface energy, where
2 is the surface energy of droplets at the onset of coalescence and
2 is the surface energy of the coalesced droplet that has eventually attained the radius R c . Recognizing that R c  2 1/3 R 0 , equation S5 can be rewritten in terms of the Weber
Section S9. Hierarchical Structure for Coalescence-induced Jumping of Droplets at Different Length Scales
Our results indicate that super-repellent surfaces designed with macrotextures (e.g., triangular ridges with height comparable to the droplet radius) can enhance the energy conversion efficiency in coalescence-induced jumping of droplets. This can have significant implications for a wide variety of applications including self-cleaning, anti-icing, energy harvesting, hot spot cooling, lab-on-chip devices and condensation, especially with high viscosity and/or low surface tension droplets.
If the enhanced energy conversion efficiency is to be obtained throughout the super-repellent surface, it requires a periodic arrangement of triangular ridges (e.g., discrete tetrahedrons or continuous ridges) with height comparable to the droplet radius. In some applications (e.g., condensation), there can be a wide droplet size distribution, spreading over multiple length scales. If the enhanced energy conversion efficiency is to be obtained in such cases, it requires a super-repellent surface that is hierarchically structured with ridges at multiple length scales so that the finer ridges can enhance the energy conversion efficiency for the smaller droplets and the coarser ridges can enhance the energy conversion efficiency for the larger droplets (see fig.   S7a ). On such surfaces, at each ridge of each length scale, we anticipate heterogeneous nucleation to predominantly occur along the edges of the base of the ridge due to lower free energy barrier (34, 35), followed by droplet growth and coalescence-induced jumping with enhanced energy conversion efficiency (Fig. S7b) . Further, for each application, the geometry, size and pitch of the ridges at each length scale must be optimized within the parametric space allowed by the fabrication techniques and the geometric limitations for coalescence -ridge angle  <  max (see supplementary text section S10) and the ridge height h r ≤ D (half the inter-feature spacing). 
The slope m of the line AE in terms of the ridge height h r , is given as
Combining equations S7 and S8 and recognizing that E(x E , y E ) must satisfy the equation of the circle (representing the right droplet), (
, we obtain
Now, recognizing that tan
, and using equation S9, we obtain
It is evident from equation S10 that as h *  0 (i.e., when the ridge height is negligible compared to the droplet radius),  max  ; and as h *  1 (i.e., when the ridge height approaches the droplet radius),  max  0. As may be anticipated, physically, it implies that as the ridge height 
